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It has been recognized for centuries that
posture and health are interrelated. Poor
health and injuries impose their own specific
postures, and poor posture can contribute to",
wards injury and poor health. The correlation
between posture and health is not absolute.
We can say that a certain posture will in-
crease the probability of injury. Individual
differences of age, sex, somatype, fitness,
fatigue, load and frequency of posture adop-
tion will dictate if injury will occur, or not,
with any individual. There is no doubt that
some postures are more stressful than others.
The individual factors mentioned dictate
whether the resulting strain is above or below
the critical amount required for injury.
I intend to concentrate on posturelOcaused
trunk injuries. In order to avoid becoming
entangled with contentious diagnoses such
as lumbar strain, disc disease, myofaciitis,
and so on, I am going to use the term "the
inadequate hack". This term makes no as·
sumptions other than the individual's spinal
structure has been exposed to strain beyond
its capacity. This permits discussion of the
normal healthy hack (whatever that may be)
which has heen exposed to excessive stress. It
also permits discussion of less than normally
strong structures which are exposed to a
reasonable load (whatever that may be). The
problem of what constitutes normality is be·
yond the scope of this paper.
You have all met a person suffering from
some variation of the "inadequate hack". The
individual can be of either sex, aged between
20-40 years and may be relatively long in the
trunk. He presents a history of minor but
increasing hack pain over the past years.
The current attack has been severe enough
to interfere with work and prompted the in-
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dividual to seek treatment. Initially the bouts
of discomfort were associated with strenuous
activity which were easy to identify, latterly
the onset has followed routine or trivial
actions. The pain is poorly localized but tends
to be reduced by a hot shower and movement.
Continuing with the day's activity brings an
increase in discomfort, and a different sort of
ache. Movements are guarded and deliberate
with extra stiffness first thing in the morning.
When tIlls type of attack has happened fre",
quently or recently the patient often suffers
from depression.
There are many references, in what is kindly
called "the literature", to the type of posture
which is known as "strenuous". Essentially
this is a posture where the body has its
mechanical and physiological factors other
than at an optimum. Such a posture may he
elected by the individual or can be imposed
hy one of a series of factors.
In theory when picking up a car key, which
has dropped to the pavement, the owner is
free to choose the posture used. In practice
the individual is limited by the number of
methods known, the frequency and recency
of performing similar activities (that is, habit
strength) and the social acceptance of any
method, for example, if our car driver is
female and wearing a microoomini skirt, con-
vention tends to inhibit the straight legged,
bent hack response.
Posture may be imposed in a variety of
ways:
1. Confinement and restriction of space may
impose certain postures, for instance, the
width of a trench may impose a poor
posture for digging.
2. The location of equipment in space im-
poses a limitation of choice of posture.
The introduction of a pair of steps may
increase the choice of techniques available.
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3. Design of equipment can influence posture
in two ways. The influence may be by sug-
gestion, as with the wire handle present
on many 5..gallon drums. Because it is
there many people infer that it should
be used. Or the influence may be direct
in that dimensions or proportions of the
apparatus permit very limited posture
choice. Examples are still found in many
offices with an 18" fixed height chair com-
bined with a 30" desk.
4.. Activities which are machine paced have
a posture limitation of available time.
Often such activities are paced for opti..
mum production rather than minimum
strain.
These are extrinsic factors. There are many
other factors which can reduce the adequacy
of the individual's spinal structure, for
example, genetic defects and disease. I wish
to mention only three of them.
Muscular and ligamentous strength is as-
sociated with physical activity, as is endurance
and resistance to fatigue. Neuromuscular
facility is associated with directed and con..
trolled physical activity, that is, training. This
requires to be at specific levels to achieve
desired effects. It is not new to say that people
in society are less physically active than a
decade ago, hut that does not make the in-
formation less valid. The trend continues-
the car erodes the physical activity of walking.
The proportion of television sets and other
passive leisure units is increasing. Even in our
dwellings the reduction in physical activity
is obvious. Town houses and multi-storey
home units are reducing even garden-care as
a routine source of self..paced activity.
Continued stretching of spinal ligaments
contributes to segmental instability. Postures
which produce this effect are common. The
effects of tired and sagging beds have been
recognized for a long time, as have those
from the exercise of forcibly touching the
toes from the standing position. Misuse of
the sitting function is probably the maj or con-
tribution to ligament stretching.
The third factor is related to the length of
the trunk of individuals. The individual with
a long trunk has the potential for postures
which have a greater mechanical disadvantage
than those of his shorter trunked companion.
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The overall stature of the population is in..
creasing. The probability of an individual
having a longer trunk is increasing and this
will continue while nutrition, health care and
adequate physical activity during growth also
continues.
Recognition that posture..caused injury
could be prevented is not new. About twelve
years ago many Australians became interested
in the postures adopted by individuals at work.
It was considered that the cause of most of
the Manual Handling Accidents occurring in
industry was related to excessive strain from
the use of incorrect postures. These Manual
Handling Accidents constituted between one..
fifth and one·quarter of the total accident
spectrum and were disproportionately expen-
sive.
A series of Kinetic Handling courses were
sponsored by Governments and private in..
dustry with the ajm of teaching individuals
safer methods of manual handling with a con~
sequent reduction in injury rate. Tens of
thousands of workers have been exposed to
the content of these courses in Western Aus..
tralia, hundreds of thousands in the whole of
Australia. After a decade of prophylactic
action it would be reasonable to assess the
results.
Since 1964/65, there has been a 25% re-
duction of time lost as a result of accidents.
One might hope that with so many individuals
being trained in the posturally desirable
methods of handling, an even bigger reduction
of handling accidents could be anticipated.
Unfortunately, this has not occurred. In fact
the ratio of handling accidents to all accidents
has increased by 36%.
Employees appear to suffer a similar prob-
ability of injury from manual handling now
as they did a decade ago before the Kinetic
Handling courses were introduced.
The content of these courses has heen
widely discussed in the literature. I shall not
repeat this information but I would like to
dwell on the probabilities of such courses
being effective. They fall into two main cate-
gories:
1. The Multiplier Effect Course, which is a
three to five or more days' duration and
is designed for safety and training officers
and line personnel who will be responsible
for subsequent training of the work-force.
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2. The Individuals' Course, which is from a
few minutes to one day in duration, and
is designed to benefit its recipients only.
These courses are often administered by
the trainees mentioned previously.
The first type, of course, usually involves
tuition from varied skilled personnel, using
sophisticated techniques and equipment, in a
well-designed training area, to motivate and
practise the trainees. Practical tests prior to
course termination show that the trainees
have acquired the knowledge and skills pre~
sented. However, training is only valid if it
is carried into the work situation. Firstly the
contents of the course must be usable. This
type of course tends to draw its members
from different industries, or, at the best, from
different facets of the same industry. Any
specific materials and situations presented are
directly related to the needs of only a pro-
portion of the trainees and each student is
left to apply "basic principles" to the majority
of his problems. Secondly, trainees must learn
the usable content of the course, a moti-
vational problem which is adequately handled
in most instances. Finally, the trainees must
be motivated to change their behaviour when
they return to their workplace, and this is
where the rnaj or difficulty arises.
Line personnel tend to leave their training
where they acquire it.. On return to their
workplace they find that they are expected
to achieve results with often a poorly moti-
vated work-force, which may have a language
barrier, in conditions totally different to their
own training situation, without the sophisti-
cated aids and arguments which wrought
change in his own attitude, and in a shorter
time than was made available for their own
tuition.
This, plus the fact that they are under pres-
sure to maintain production, presents them
with a near impossible task. In all training
situations, follow-up of the original work is
essential.. Where supervisors have attended an
external course such follow-up is difficult and
expenE:ive, and, too often, it is construed as
checking to see \vhat is being done, rather
~han reinforcing the supervisor's own train-
Ing.
For the individual worker the situation
is ~v.en '!orse. Often the Kinetic Handling
traInIng IS part of Induction which may
last an hour or a day. With 80 much new
information to retain at one time, advice on
posture has a low priority. Short interrupted
training sessions during normal work situ-
ations does little towards changing posture
attitudes of a lifetime.. Unfortunately, it is
not enough to show "a better way" to achieve
its immediate adoption. The relationship be-
tween cause and effect in posture~provoked
injury is not immediate or infallible. The
greatest sophistication of teaching is required
where motivation for change, comprehension
and education is lowest.
I hope that from these comments that you
do not get the impression that I think these
Kinetic Handling courses have been wasted.
As a method of prophylactic posture change I
think they have been generally ineffective -
except where personal motivation has been
high. Such motivation occurs at an intellectual
level in a few and at a sensory level in a
larger group. I refer to those people who
are motivated by pain which includes those
suffering from "the inadequate back".
The courses have made many people aware
of those factors in handling a situation which
can be reduced by work reorganization, for
example, the storage of items at floor level
tends to be "handling intensive" when com-
pared with storage of the same items at work
level. The probability of the worker assuming
a damaging posture when lifting from the
~oor is greater than when moving the same
Item from a bench. Such reorganization
achieves its effect without worker training and
in spite of staff turnover.
T~e application of the principles of ergo..
nomICS and the use of mechanical aids is
factually reducing the number of oppor-
tunities when the individual can elect to use
a handling posture which is too strenuous
and reducing the number of times where an
i~dividual has poor posture imposed upon
hIm. It would appear that a reduction in
Manual Handling Accidents should occur.
However, mechanisation of handling pre-
viously performed by unskilled labour usually
means that the unskilled labour undertakes
further handling activity in a different area
of work. Accident statistics do not differentiate
between injuries caused by excessive loads
and those caused by weak structures. It is
probable that there is a change in the ratio
of these factors.
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So far I have mentioned posture in relation
to handling in industry as though this was
a watertight compartment in relation to strain
imposing action. This, of course, is not the
reality of the body. The law and the human
mind conceives the Workers' Compensation
Act, and work as something divorced from
"non-work". The body perceives activity and
only differentiates between loads which are
within safe limits at that moment and those
that are not. Elected and imposed postures
occur during this non..work time and mayor
may not result in overload situations. Patterns
of behaviour and postures used in non-work
situations have a strong effect on work
postures. The probability of any given pos-
ture being used to achieve an aim is related
to the frequency and recency of its prior
performance. Approximately 80% of the aver..
age individual's year is spent in non-work
situations. This fact is virtually ignored in
most kinetic handling courses when practice
sessions are contemplated. Nurses concentrate
on safe methods of lifting patients during
their training and yet even those nurses who
lift 80 patients a day spend 99.4% of the
year doing something else. Until the non-work
posture load problems are attacked, it is un-
likely that minimum strain posture patterns
will be firmly established at work.
What is the incidence of injury arising from
inadequate posture patterns during non..work?
This is impossible to say with any certainty.
One authority claims that nearly eight times
more accidents occur away from work than
at work. I know employers who swear that
their employees save up all their non-work
injuries and claim them on Workers' Com..
pensation. Reality probably lies somewhere
between these extremes. While speaking of
Workers' Compensation it is necessary to re-
member that over half the population do not
appear on workers' rolls and yet, as you know,
suffer from posture-induced injuries. The
numbers and costs of hurt people from pos-
ture-related causes demonstrated by Workers'
Compensation statistics is indeed only the tip
of the iceberg.
How can posture-induced injury be pre-
vented? Any solution must relate to:
1. The individuals at risk.
2. The selection of elected postures.
3. The physical fitness of people.
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4. The ergonomic design of manufactured
products.
5. Education in the choice of the appro-
priate manufactured item.
6. Education in the optimum use of the
item.
Not all people suffer from posture..induced
injury. Researchers are looking for adequate
predictors but until they are found we appear
to have two choices; either we assume that
everyone is at risk, or we can say that those
at risk are those who present themselves with
injuries. Assuming that the total population
is at risk creates the problem of presenting
something which can he seen to be false. The
ever present concept - It won't happen to
me - will he true in many instances. The
educational resources required to overcome
this attitude, for the whole population, would
be enormous. The second choice would ap-
pear the more desirable. The group at risk is
accurately identified. The individual cannot
shrug off the possibility of this happening to
him - it already has. Although some struc-
tural change will have occurred within the
individual there is a trade-off between these
changes and the increase in motivation caused
by pain.
I suggest that society should now consider
creating comprehensive educational courses
for those individuals who present with their
first "inadequate back" injury. Such courses
would need to relate not only to the factors
mentioned previously but also to the complex
psychological factors which so frequently are
also present. The course I envisage would run
concurrently with and after treatment of the
injury. The prescription - treatment and pro..
phylaxis. The cost of establishing such courses
would be substantial, the savings in human
and economic terms would he enormous. If
the search for the predictors of "inadequate
hacks" is successful, presumably a similar
type of course will have to he created for
individuals known to he at risk.
In conclusion my personal opinion is that
posture-induced injuries can be greatly re..
duced, but only by means of substantial
education of the people at risk. The resources
for a campaign of the required magnitude are
beyond the employee/employer concept, but
are not beyond that of our society.
